Serratia marcescens is a well-known cause of nosocomial pneumonia, meningitis, and septicemia in critically ill neonates (1, 5) . Studies during the 1970s suggested that neonatal colonization and infection were rare events (12, 13, 15, 23, 27) . However, from 1982 to 1987, at least eight publications documented epidemics of serious S. marcescens infections in neonatal intensive care units (NICUs) (8-10, 17, 22, 28, 31, 36) .
Numerous methods have been proposed for typing S. marcescens. Antibiograms and commercially available biotyping schemes have been used, but published opinions on their reliability vary, and they appear to lack sensitivity (1, 26) . Phage typing, bacteriocin typing, and serotyping are available in only a few reference laboratories, and their performance characteristics have infrequently been tested. Protein fingerprinting by sodium dodecyl sulfate (SDS)-polyacrylamide gel electrophoresis with or without ["S] methionine labeling has been evaluated in three reports with conflicting conclusions (4, 10) . Several studies have shown plasmid profiling to be of use for typing S. marcescens (19, 30, 33) colonized infants were also isolated from damp areas on sink surfaces and from sink drains. Five additional strains were isolated only from the environment: four from sink drains and one from both sink surfaces and drains. No other environmental cultures were positive, and none of the handwash cultures of unit staff members were positive.
Strain A (Table 1 ) colonized 11 infants: 3 identified in the prevalence surveys and 8 who acquired the organism during the surveillance period. This strain was also isolated intermittently from the wet surfaces and drains of 10 of 14 sinks in the units. Strains B, C, D, and F were isolated from rectal swabs of single infants. Strain E was first isolated simultaneously from rectal swabs of three infants in June. Five additional infants became colonized with this strain within the next 5 weeks. Concern about the rapid dissemination of this strain resulted in collection of all colonized infants into a cohort; this measure was associated with the disappearance of both strains A and E from specimens from infants and strain A from environmental specimens. Late in July, after the last infant colonized had acquired strain E, this strain was first identified in an environmental culture (from a sink surface). Strain E was then isolated intermittently from the surfaces of 4 of 14 sinks through August and September. Eighty-seven percent (20 of 23) of infants who became colonized with S. marcescens remained colonized for the rest of their stay in the unit.
Microbiologic investigation. The phenotypic characteristics of the six strains of S. marcescens isolated from neonates are shown in Table 1 . Ail but one had identical MicroScan biotypes, and that one differed by a single reaction. Most of the isolates from other sources at our hospital were also of this biotype. All strains were resistant to cephalothin but susceptible to piperacillin, cefotaxime, gentamicin, amikacin, tobramycin, and trimethoprim-sulfamethoxazole.
None of the neonatal isolates contained plasmids, with the exception of strain B, which contained a single low-molecular-weight plasmid. Total protein fingerprinting yielded identical patterns for all isolates from infants, with the exception of strain F, which differed by a single protein band (data not shown).
Serogrouping distinguished five of the six strains (Table 1) . However, REA provided the most sensitive means of typing. There were clear and reproducible differences among all strains with each of four endonucleases ( Fig. 1 and 2) . The visual patterns of the different strains were easily distinguished. Different DNA preparations from the same isolates were identical, and different gels were sufficiently reproduc- differences between strains B and C and between strain F and two other epidemiologically unrelated hospital isolates within the same serogroup (Fig. 2) .
DISCUSSION
Until very recently, epidemiologic investigation of nosocomial infection with S. marcescens has been limited by the lack of availability of typing techniques. Often most of the strains from one hospital have the same biotype according to commercial identification systems (18) and, as in this study, similar antibiograms. Thus, these characteristics cannot be relied on to discriminate between strains within a hospital. More discriminatory methods are either lengthy and laborintensive (the biotyping system of Grimont et al. [14, 29] ) or available through only a few reference laboratories (serotyping, phage typing, and bacteriocin typing [24, 26, 34] ).
However, molecular and electrophoretic methods for fingerprinting protein and DNA are now feasible in many laboratories. Determination of phenotype by protein fingerprinting by SDS-polyacrylamide gel electrophoresis has been used to examine genetic relatedness among strains of a number of bacterial species, but in general, it appears to lack sufficient sensitivity for use as an epidemiologic tool (2, 20, 21, 25, 32) . This typing method distinguished between an outbreak strain and a reference strain of S. marcescens in one study (10) protein fingerprinting is insufficiently sensitive to discriminate between different strains from one hospital.
There is good evidence for a number of species that genetic analysis of plasmid and chromosomal DNAs is more accurate than systems dependent on analysis of gene products. Plasmid profiling has been shown in several studies (19, 30, 33) (1, 3, 18, 37, 38) . Until the results of typing studies were available, there was considerable concern in our NICU that the surfaces of sinks in the unit were a significant reservoir. However, in the final analysis, there are several lines of evidence to suggest that any environmental reservoir was insignificant. Only two of the seven strains found in the environment were ever isolated from infants. For the second of these two (strain E), the organism appeared in the environment only after all infants had been colonized; its persistence in the environment for 3 months was not associated with its acquisition by newly admitted infants. Formation of cohorts of infants, rather than any environmental manipulation, was associated with termination of nosocomial spread of strains A and E. The major reservoir of NICUs for endemic, as well as epidemic, S. marcescens lane lane appears to be the gastrointestinal tracts of infants (1, 9, 28, 36, 38) . Our results emphasize the need for care in the interpretation of epidemiologic studies of S. marcescens which are unaccompanied by data on typing. Our evaluation of the various methods suggests that genomic DNA typing by REA is the optimal method for differentiation of strains in epidemiologic investigations and that it may be used alone for this purpose.
